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(57) ABSTRACT 

The invention relates to aqueous coating compositions for 
producing primer and/or ?ller layers in a multi-layer coat 
ing, in particular in vehicle coating, comprising the follow 
ing components: A) at least one Water-dilutable epoxy resin, 
B) at least one polyamine curing agent, C) optionally, at least 
one Water-dilutable polyurethane resin, D) Water and E) 
optionally, pigments, ?llers, conventional paint additives 
and/or organic solvents, Wherein the polyamine curing agent 
B) comprises: B1) 5-95% by Weight of at least one amino 
functional compound With at least tWo secondary and/or 
primary amino groups and B2) 955% by Weight of at least 
one Water-dilutable (meth)acrylic copolymer, Wherein the 
percentages by Weight of components B1) and B2) are based 
on the solids and add up to 100% by Weight. 
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AQUEOUS PRIMER SURFACER COMPOSITIONS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the bene?t of US. Provi 
sional Application Ser. No. 60/584,726 ?led on Jun. 30, 
2004 Which is hereby incorporated by references in its 
entirely. 

FIELD OF THE INVENTION 

[0002] The invention relates to tWo-pack aqueous coating 
compositions based on epoxy resins and polyamine curing 
agents Which are very suitable for producing primer coats 
and/or ?ller layers in multi-layer construction, in particular 
in vehicle painting. 

DESCRIPTION OF RELATED ART 

[0003] Aqueous coating compositions based on epoxy 
resins and polyamine curing agents are knoWn from the prior 
art. 

[0004] EP 0523610 describes aqueous coating composi 
tions Which contain Water-dilutable epoxy resins, Water 
dilutable or Water-soluble polyamines and 5 to 80% by 
Weight, based on the sum of solids Weights of epoxy resin 
and polyamine, of a Water-dilutable polyurethane resin With 
a molar mass number average of 500 to 500,000 g/mol. 

[0005] WO 00/04106 describes Water-dilutable primers 
Which are based on an aqueous epoxy resin dispersion, an 
aqueous dispersion of a curing agent for the epoxy groups 
and 0.5 to 50% by Weight, based on the quantity of epoxy 
resin, of an aqueous acid-functional polyacrylate latex, the 
latter being produced by emulsion or solution polymerisa 
tion in the aqueous phase. These primers exhibit an 
improved inter-layer adhesion to a subsequently applied 
bitumen topcoat. 

[0006] The draWback of the epoxy/amine systems of the 
prior art is that in applications With greater coat thicknesses, 
for example, dry coating thicknesses of about 100 pm, they 
have inadequate non-sag properties. Curing of the applied 
coatings is also inadequate, so, for example, assembly 
stability of the applied coating is only provided after rela 
tively long periods of time. HoWever, rapid assembly sta 
bility is important, for example, for smooth ef?cient running 
in a painting Workshop for vehicles. Only an inadequate 
visual surface quality is likeWise sometimes achieved When 
painting over these coatings. 

[0007] There is therefore a need for coating compositions, 
in particular in vehicle painting, Which may be applied, even 
in greater coat thicknesses, in a sag-resistant manner and 
Which exhibit fast curing and therefore provides early 
assembly stability. In addition, the applied coatings should 
exhibit good adhesion to the substrate and paint coats 
applied thereon and, during overpainting; coatings With a 
visually perfect appearance should result. 

SUMMARY OF THE INVENTION 

[0008] The invention therefore relates to aqueous coating 
compositions comprising the folloWing components: 

[0009] A) at least one Water-dilutable epoxy resin, 

[0010] B) at least one polyamine curing agent, 
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[0011] C) optionally, at least one Water-dilutable polyure 
thane resin, 

[0012] D) Water and 

[0013] E) optionally, pigments, ?llers, conventional paint 
additives and/or organic solvents, Wherein the polyamine 
curing agent B) comprises: 
[0014] B1) 5-95% by Weight, preferably 30-60% by 
Weight, of at least one amino functional compound With at 
least tWo secondary and/or primary amino groups and 

[0015] B2) 5-95% by Weight, preferably 40-70% by 
Weight, of at least one Water-dilutable (meth)acrylic copoly 
mer, 

[0016] Wherein the percentages by Weight of components 
B1) and B2) are based on solids and add up to 100% by 
Weight. 
[0017] Preferably, the aqueous coating compositions com 
prises 
[0018] A) 20-90% by Weight, particularly preferably 
40-70% by Weight of the at least one Water-dilutable epoxy 
resin, 
[0019] B) 5-80% by Weight, preferably 15-50% by Weight, 
of the at least one polyamine curing agent and 

[0020] C) 0-60% by Weight, preferably 5-15% by Weight, 
of the at least one Water-dilutable polyurethane resin, 

[0021] Wherein the percentages by Weight of components 
A), B) and C) are based on solids and add up to 100% by 
Weight. 

[0022] (Meth)acrylic should be taken to mean acrylic 
and/or methacrylic here and beloW. 

[0023] It has surprisingly been found that the coating 
compositions according to the invention may be applied in 
a sag-resistant manner in one spray pass up to resultant dry 
coat thicknesses of about 80 to 150 pm at a usual spraying 
viscosity of, for example, 30-50 s (?oW time measured in a 
4 mm cup according to DIN 53211). Filler coats With fast 
curing and therefore, early assembly stability are produced. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0024] All knoWn epoxy resins Which can be used for 
aqueous systems are suitable as epoxy resin A), such as are 
familiar to a person skilled in the art for aqueous tWo-pack 
epoxy/ amine systems. These can be di- or polyepoxides With 
an epoxide equivalent Weight of 200 to 10,000, preferably of 
500-1500. These are ?lm-forming epoxy resins Which are 
present as an aqueous dispersion or as a Water-dilutable 
resin. Examples of such polyepoxides are polyglycidyl 
ethers based on aliphatic or aromatic diols, such as, bisphe 
nol A, bisphenol F or polyalkylene glycols. Self-emulsifying 
non-ionic stabilised epoxy resins, for example, as are 
described, for example, in EP 0272595 (US. Pat. No. 
4,886,845) and EP 346742 (US. Pat. No. 4,498,163) are 
very suitable. 

[0025] The epoxy resins can, for example, be self-emul 
sifying epoxy resins With an epoxide equivalent Weight of 
250 to 10,000 and Which are obtained by reacting a) epoxide 
compounds With at least tWo epoxide groups per molecule 
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and an epoxide equivalent Weight of 100 to 20,000, b) 
aromatic polyols and c) aliphatic polyols. 

[0026] The epoxide compounds a) are polyepoxides With, 
on average, at least tWo epoxide groups per molecule. These 
epoxide compounds can be saturated, unsaturated, aliphatic, 
cycloaliphatic, aromatic or heterocyclic and optionally, also 
comprise hydroxyl groups. They may also comprise sub 
stituents, such as, alkyl substituents, aryl substituents or 
ether groupings. The epoxide compounds a) are preferably 
polyglycidyl ethers based on polyhydric, preferably dihy 
dric, alcohols, phenols, hydration products of these phenols 
and/or novolaks (reaction products of monohydric or poly 
hydric phenols With aldehydes, in particular With formalde 
hyde in the presence of acid catalysts). The epoxide equiva 
lent Weight of these epoxide compounds is preferably 160 to 
500. Examples of polyhydric phenols are resorcinol, hyd 
roquinone, 2,2-bis-(4-hydroxyphenyl)propane (bisphenol 
A), dihydroxydiphenylmethane (bisphenol F, optionally, iso 
meric mixtures), 4,4‘- dihydroxy-3,3‘-dimethyidiphenylpro 
pane, 4,4‘-dihydroxydiphenyl, 4,4‘-dihydroxydiphenylcy 
clohexane, 4,4‘-dihydroxybenZophenol, bis-(4 
hydroxyphenyl)- 1, l-ethane, and 1,5 -dihydroxy 
naphthalene. 
[0027] The polyglycidyl ethers of polyhydric alcohols are 
also suitable. Examples of polyhydric alcohols are ethyl 
eneglycol, diethyleneglycol, triethyleneglycol, 1,2- and 1,3 
propyleneglycol, polyoxypropyleneglycols, 1,4-butyleneg 
lycol, 1,5-pentanediol, 1,6-hexanediol, glycerol, bis-(4 
hydroxycyclohexyl-2,2-propane. The polyglycidyl ethers of 
polycarboxylic acids may also be used, Which are obtained 
by reacting, for example, epichlorohydrin With an aliphatic, 
aromatic or cycloaliphatic polycarboxylic acid. Examples of 
polyglycidyl ethers of polycarboxylic acids are adipic acid 
glycidylester, phthalic acid glycidylester and hexahydro 
phthalic acid glycidylester. Polyglycidyl ethers of bisphenol 
A are particularly preferably used. 

[0028] The aromatic polyols b) are preferably dihydric 
phenols, the halogenated products thereof and/or novolaks. 
The OH groups are preferably directly bound to the aromatic 
ring. Bisphenol A is particularly preferably used. 

[0029] The aliphatic polyols c) are polyols selected from 
the group comprising polyacrylate, polyester, polyether, 
polycarbonate and polyurethane polyols. The aliphatic poly 
ols are equipped in a manner knoWn to a person skilled in the 
art With hydrophilic groups ensuring adequate Water 
dilutability. Polyether polyols are preferably used as ali 
phatic polyols c). These can, for example, be polyether 
polyols With a molar mass Weight average MW of 600 to 
12,000 g/mol, preferably of 2,000 to 8,000 g/mol, and 
hydroxyl values of, for example, 10 to 200 mg KOH/g, 
preferably of 15 to 100 KOH/g. The aliphatic polyols 
preferably have only primary end groups. Examples of 
preferred polyether polyols are polyethylene, polypropy 
lene, polybutylene glycols and block copolymers of ethylene 
oxide and propylene oxide. Mixtures of the polyalkylene 
glycols can be used. Polyethylene glycols are preferably 
used. 

[0030] Epoxy functional polymers, for example, glycidyl 
functionalised (meth)acrylic copolymers, can also be used as 
component A). 
[0031] It must be ensured that the epoxy resins are soluble 
in the aqueous phase, or can be dispersed or emulsi?ed 
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therein This can be achieved in that the epoxy resins 
themselves have hydrophilic structures, such as, polyether 
structures, and/or in that external anionic, cationic and/or 
non-ionic emulsi?ers are used in the conversion into the 
Water phase. Non-ionic emulsi?ers may, in particular, be 
used. Examples of non-ionic emulsi?ers are ethoxylated 
and/or propoxylated alcohols, alkyl phenols, fatty acids, 
fatty amines, fatty alcohols, ethylene oxide-propylene oxide 
block copolymers and optionally, modi?ed fatty acid esters 
of polyalkoxylated polyhydric alcohols. The epoxy resins of 
component A) are preferably used in the form of aqueous 
dispersions. The epoxy resins can be used individually or in 
combination. 

[0032] The polyamine curing agent B) contains at least 
one amino-functional compound B1) and at least one Water 
dilutable (meth)acrylic copolymer B2). Amino-functional 
compound B1) and (meth)acrylic copolymer B2) are pref 
erably present side-by-side here as separate components in 
the form of a mixture. A partial reaction betWeen existing 
amino groups and optionally present groups of the (meth 
)acrylic copolymers that are reactive With amino groups is, 
hoWever, not ruled out. HoWever, the stability of the 
polyamine curing agent B) must be ensured. 

[0033] The amino group-containing compounds B1) are 
any compounds With at least tWo primary and/or secondary 
amino groups, such as, polyamines, polyamido amines, 
Mannich bases, amine-epoxide adducts and/or modi?ed 
derivatives thereof. The amino group-containing compounds 
can be present as monomers and/or polymers. They are 
preferably present as an aqueous solution or dispersion. 

[0034] Examples of polyamines are divalent or polyvalent 
amines, such as, aliphatic polyalkylene amines, such as, 
diethylenetriamine, triethylenetetramine, tetraethylenepen 
tamine, pentaethylenehexamine, propylenediamine, dipro 
pylenetriamine, also 2,2,4- and/or 2,4,4-trimethylhexameth 
ylenediamine, bis-(3-aminopropyl)-amine, 1,4-bis-(3‘ 
aminopropyl)-piperaZine, N,N-bis(3 
aminopropyl)ethylenediamine, neopentanediamine, 
2-methyl-1,5-pentandiamine, 1,3-diaminopentane, hexam 
ethylenediamine, and cycloaliphatic amines, such as, 1,2- or 
1,3-diaminocyclohexane, 1,4-diamino-3,6-diethylcyclohex 
ane, 1,2-diamino-4-ethylcyclohexane, 1,4-diamino-3,6-di 
ethylcyclohexane, 1-cyclohexyl-3,4-diaminocyclohexane, 
isophoronediamine and reaction products thereof, 4,4‘-di 
aminodicyclohexylmethane and -propane, 2,2-bis-(4-ami 
nocyclohexyl)-methane and -propane, 3,3‘-dimethyl-4,4‘-di 
aminodicyclohexylmethane, 3-amino-1 
cyclohexylaminopropane, 1,3- and 1,4-bis-(aminomethyl) 
cyclohexane. 
[0035] Araliphatic amines, in particular those in Which 
aliphatically bound amino groups are present, are also 
suitable, for example, meta- and para-xylylene diamine or 
the hydration products thereof. 

[0036] In addition to the above-mentioned polyamines, 
Water-soluble polyoxyalkylene polyamines With molar 
masses of, for example, 100 to 2,000 g/mol, for example, 
commercially available under the name Jeffamine®, can 
also be used. 

[0037] Polyamido amines Which can be used are, for 
example, those Which are obtained by reaction of 
polyamines With mono- or polycarboxylic acids, for 
example, dimerised fatty acids. 
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[0038] Suitable Mannich bases are those Which are pro 
duced by condensation of polyamines, such as, diethylen 
etriamine, triethylenetetramine, isophoronediamine, 2,2,4 
and 2,4,4-trimethylhexamethylendiamine, 1,3- and 1,4 
bis(aminomethyl)cyclohexane and meta- and para-xylylene 
diamine With aldehydes, preferably, formaldehyde, and 
mono- or polyhydric phenols With at least one nuclear 
position reactive With aldehydes, for example, the various 
cresols and xylenols, para-tert.-butylphenol, 4,4‘-dihydroxy 
diphenylmethane, but preferably, phenol. 

[0039] Amino urethanes, Which can be obtained by reac 
tion of 

[0040] a) compounds comprising at least one 2-oxo-1,3 
dioxolane-group and/or 2-oxo-1,3-dioxane-group (cyclic 
carbonate group) With 

[0041] b) one or more amines With at least one primary 
and/or secondary amino group, Wherein the ratio of the 
number of cyclic carbonate groups to the number of primary 
and/or secondary amino groups is 1:10 to 111.1, are also very 
suitable as amino group-containing crosslinking agents and 
can preferably be reacted With one or more hydrophilic 
Water-dilutable epoxy compounds in order to thus ensure 
adequate Water dilutability and stable dispersion of the 
amino urethanes. The hydrophilic Water-dilutable epoxide 
compounds are reaction products of epoxide compounds 
With at least tWo epoxide groups per molecule With poly 
alkylene polyetherpolyols and/or With polyalkylene poly 
ethers With primary and/or secondary terminal amino 
groups. Amino urethanes of this type are described, for 
example, in EP 0661363. 

[0042] Suitable as amine-epoxide adducts are simple reac 
tion products of polyamines, for example, ethylenediamine, 
propylenediamine, hexamethylenediamine, 2,2,4- and 2,4, 
4-trimethylhexamethylenediamine, meta-xylylenediamine, 
isophoronediamine and/or bis-(aminomethyl)-cyclohexane 
With terminal mono- or polyepoxides, such as, propyleneox 
ide, hexeneoxide, cyclohexeneoxide, or With glycidyl ethers 
such as, phenylglycidyl ether, tert.-butylglycidyl ether, eth 
ylhexylglycidyl ether, butylglycidyl ether or With glycidyl 
esters, such as, glycidyl ester of versatic acid, or With 
polyglycidyl ethers and esters, as Well as modi?ed amine 
epoxide adducts. Modi?ed amine-epoxide adducts can pref 
erably be used Which, for example, still contain ether 
groupings. Examples of amine-epoxide adducts Which are 
very suitable and their production are described, for 
example, in EP 0000605, EP 0610787 and EP 1266920. 
Thus, for example, amine-epoxide adducts can be used 
Which are obtained by reacting an adduct of at least one 
polyepoxide (a) and at least one polyalkylene polyether 
polyol (b) With a reaction product of an amine (d) and an 
epoxide (d) or by a reaction With an amine (c) and subse 
quent reaction With an epoxide (d), Wherein the quantities of 
components used have to be such that an amino-functional 
adduct is produced. 

[0043] The amino group-containing compounds B1) can 
each be used individually or in combination. 

[0044] The polyamine component B1) preferably con 
tains, in particular When using amine-epoxide adducts, a 
polyamine fraction, such as, diamines, for example, ethyl 
enediamine, propylenediamine, hexamethylenediamine, 2,2, 
4- and 2,4,4-trimethylhexamethylenediamine, meta-xy 
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lylenediamine, isophoronediamine and/or bis 
(aminomethyl)-cyclohexane. This fraction can, for example, 
be 25% by Weight, relative to the total quantity of polyamine 
component B1). These diamines can then, for example, 
simultaneously be used as neutralising agents to neutralise 
the Water-dilutable (meth)acrylic copolymers B2). 

[0045] The polyamine curing agents B) contain, apart 
from the amino group-containing compounds B1), at least 
one Water-dilutable (meth)acrylic copolymer as a fundamen 
tal constituent. The (meth)acrylic copolymer is a conven 
tional (meth)acrylic copolymer preferably produced in the 
organic phase from radically polymerisable, ole?nically 
unsaturated monomers. The (meth)acrylic copolymers have, 
for example, a molar mass number average (Mn) of 1,500 to 
20,000, preferably 1,500 to 10,000 g/mol. The (meth)acrylic 
copolymers can contain functional groups, such as hydroxyl 
groups or carboxyl groups. HoWever, they are preferably 
free of epoxide groups and other functional groups that are 
reactive With amino groups. 

[0046] Monomers Which, apart from at least one ole?nic 
double bond, contain further functional groups, and mono 
mers Which, apart from at least one ole?nic double bond, do 
not contain any further functional groups, may be used as 
radically polymerisable, ole?nically unsaturated monomers 
for producing the (meth)acrylic copolymers. Further func 
tional groups can, for example, be hydroxyl groups and/or 
carboxyl groups. 

[0047] Suitable hydroxy-functional unsaturated mono 
mers are, for example, hydroxyalkyl esters of alpha, beta 
ole?nically unsaturated monocarboxylic acids With primary 
or secondary hydroxyl groups. These, for example, can be 
the hydroxyalkyl esters of acrylic acid, methacrylic acid, 
crotonic acid and/or isocrotonic acid. The hydroxyalkyl 
esters of (meth)acrylic acid are preferred. The hydroxyalkyl 
radicals can, for example, contain 2 to 10 carbon atoms, 
preferably 2 to 6 carbon atoms. Examples of suitable 
hydroxyalkyl esters of alpha, beta-ole?nically unsaturated 
monocarboxylic acids With primary hydroxyl groups are 
hydroxyethyl(meth)acrylate, hydroxypropyl(meth)acrylate, 
hydroxybutyl(meth)acrylate, hydroxyamyl(meth)acrylate, 
hydroxyhexyl(meth)acrylate. Examples of suitable hydroxy 
alkylesters With secondary hydroxyl groups are 2-hydrox 
ypropyl(meth)acrylate, 2-hydroxybutyl(meth)acrylate, 
3-hydroxybutyl(meth)acrylate. 
[0048] Reaction products of alpha, beta-ole?nically unsat 
urated monocarboxylic acids With glycidyl esters of satu 
rated monocarboxylic acids branched in the alpha position 
are, for example, glycidyl esters of saturated alpha-alkyl 
alkane monocarboxylic acids or alpha, alpha‘-dialkyl alkane 
monocarboxylic acids, can also be used as hydroxy-func 
tional unsaturated monomers. They are preferably reaction 
products of (meth)acrylic acid With glycidyl esters of satu 
rated alpha, alpha-dialkyl alkane monocarboxylic acids With 
7 to 13 carbon atoms in the molecule, particularly preferably 
With 9 to 11 carbon atoms in the molecule. These reaction 
products can be formed before, during or after the copoly 
merisation reaction. 

[0049] Reaction products of hydroxyalkyl(meth)acrylates 
With lactones can also be used as the hydroxy-functional 
unsaturated monomers. The hydroxyalkyl(meth)acrylates 
mentioned above may, for example, be used. Suitable lac 
tones are, for example, those, Which contain 3 to 15 carbon 
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atoms in the nucleus, wherein the nucleus can also comprise 
different substituents. Preferred lactones are gamma-buty 
rolactone, delta-valerolactone, epsilon-caprolactone, beta 
hydroxy-beta-methyl-delta-valerolactone, lambda-laurinlac 
tone or mixtures thereof. Epsilon-caprolactone is 
particularly preferred. The reaction products are preferably 
those comprising one mol of a hydroxyalkyl ester of an 
alpha, beta-unsaturated monocarboxylic acid and 1 to 5 mol, 
preferably on average 2 mol, of a lactone. The hydroxyl 
groups of the hydroxyalkyl ester can be modi?ed With the 
lactone before, While or after carrying out the copolymeri 
sation reaction. 

[0050] Suitable unsaturated monomers With carboxyl 
groups are, for example, ole?nically unsaturated monocar 
boxylic acids, such as, acrylic acid, methacrylic acid, cro 
tonic acid, isocrotonic acid, itaconic acid. Acrylic acid and 
methacrylic acid are preferably used. 

[0051] Radically polymerisable, ole?nically unsaturated 
monomers Which, apart from at least one ole?nic double 
bond, do not contain any further reactive functional groups 
are, for example, esters of unsaturated carboxylic acid With 
aliphatic monohydric branched or unbranched and cyclic 
alcohols With 1 to 20 carbon atoms. Examples of unsaturated 
carboxylic acids are acrylic acid, methacrylic acid, crotonic 
acid and isocrotonic acid. They are preferably esters of 
(meth)acrylic acid. Examples of (meth)acrylic acid esters 
With aliphatic alcohols are methylacrylate, ethylacrylate, 
isopropylacrylate, tert.-butylacrylate, n-butylacrylate, isobu 
tylacrylate, 2-ethylhexylacrylate, laurylacrylate, stearylacry 
late and the corresponding methacrylates. Examples of 
(meth)acrylic acid esters With cyclic alkohols are cyclohexy 
lacrylate, trimethylcyclohexylacrylate, 4-tert. butylcyclo 
hexylacrylate, isobornylacrylate and the corresponding 
methacrylates. 
[0052] Further suitable unsaturated monomers Without 
further functional groups are, for example, vinylether, such 
as, isobutylvinylether and vinylesters, such as, vinylacetate, 
vinylpropionate and vinylesters of saturated monocarboxy 
lic acids branched in the alpha-position, e.g., vinylesters of 
saturated alpha, alpha‘-dialkylalkanmonocarboxylic acids 
and vinylesters of saturated alpha-alkylalkynmonocarboxy 
lic acids With 5 to 13 carbon atoms each, preferably, 9 to 11 
carbon atom in the molecule. 

[0053] Vinyl aromatic hydrocarbons are very suitable as 
unsaturated monomers Without further functional groups, 
those With 8 to 9 carbon atoms in the molecule being 
preferred. Examples of such monomers are styrene, alpha 
methylstyrene, chlorostyrene, 2,5-dimethylstyrene, p-meth 
oxystyrene, vinyltoluenes. Styrene is preferably used. 
[0054] Small proportions of ole?nically polyunsaturated 
monomers may also be used. These are monomers With at 
least tWo radically polymerisable double bonds in the mol 
ecule. Examples of these are divinylbenZene, 1,4-butane 
dioldiacrylate, 1,6-hexanedioldiacrylate, neopentylglycold 
imethacrylate and glycerindimethacrylate. 
[0055] To ensure adequate Water dilutability, the (meth 
)acrylic copolymers comprise hydrophilic, ionic and/or non 
ionic groups. They preferably comprise carboxyl groups 
Which are neutraliZed With bases, such as, ammonia or 
amines. 

[0056] (Meth)acrylic copolymers based on hydroxyfunc 
tional and/or non-hydroxyfunctional (meth)acrylic acid 
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esters, vinylaromatic hydrocarbons, e.g., styrene, and (meth 
)acrylic acid are very suitable. In addition, further unsatur 
ated monomers can optionally be used. 

[0057] The (meth)acrylic copolymers can be present as 
pure (meth)acrylic copolymers, in the form of seed polymers 
or modi?ed in some other Way. In the case of seed polymers, 
the (meth)acrylic copolymer is produced in the presence of 
a further binder, for example, a polyester or polyurethane. 
The (meth)acrylic copolymer can preferably be produced in 
the presence of an oligomeric or polymeric polyester. The 
polyester is conventionally obtainable by polycondensation 
of one or more diols and/or polyols and one or more 

dicarboxylic acids and/or derivatives thereof, and has, for 
example, a calculated molar mass of 200 to 5,000 g/mol, 
preferably of 500 to 3,000 g/mol. 

[0058] The (meth)acrylic copolymers are produced by 
radical copolymerisation. This can take place in a manner 
familiar to a person skilled in the art by conventional 
methods, for example, substance, solution or pearl polymer 
iZation, particularly preferably by radical solution polymer 
iZation by using radical initiators in organic solvents. The 
organic solvents are then distilled off, if required, the 
copolymers are neutraliZed and converted into the aqueous 
phase. 

[0059] When seed polymers are used, the radical poly 
meriZation takes place in the presence of a further binder, for 
example, the above-mentioned polyester. The end product is 
in the form of an aqueous dispersion in each case. 

[0060] The polyamine component, Which is preferably 
present in aqueous form, and the poly(meth)acrylate resin, 
Which is preferably present in the form of an aqueous 
dispersion, are, for example, mixed With one another in the 
aqueous phase to produce the polyamine curing agent B). 
Compatibility of the components is assumed. Dilution With 
Water is possible, if required. 

[0061] The aqueous coating compositions according to the 
invention preferably contain at least one Water-dilutable 
polyurethane resin C). The polyurethane resin C) is a 
conventional Water-dilutable polyurethane. The polyure 
thanes are not crosslinked and, in general, do not contain any 
further reactive groups Which could lead to crosslinking With 
the epoxy/amine system. The solubility or dilutability of the 
polyurethanes in Water can be achieved by emulsi?ers or 
hydrophilic ionic groups and/or non-ionic groups. The poly 
urethane binders preferably contain anionic groups, for 
example, carboxylic groups or sulphonic acid groups, Which 
after neutraliZation With bases, such as, ammonia or amines, 
alloW a conversion into the Water phase. Suitable polyamine 
compounds B1) used as crosslinking agents can also be used 
as bases for neutraliZation. Ionic and non-ionic emulsi?ers 
conventional in the paint sector can be used as emulsi?ers, 
for example, alkyl sulphonates. 

[0062] The polyurethane resins are produced in a conven 
tional manner by polyaddition from hydroxy-functional and 
isocyanate-functional components. A functionaliZed, for 
example, NCO-functional polyurethane prepolymer, can, for 
example, ?rstly be produced in a ?rst step, and in a second 
step can be chain-lengthened With suitable compounds, in 
the case of NCO-functional prepolymer as, for example, 
With hydroxy-and/or amine-functional compounds. The 
polyurethane resin or the polyurethane prepolymer can be 
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produced here from a) one or more polyols With a molar 
mass number average Mn of 500 to 5,000, preferably of 
1,000 to 2,000, b) one or more polyisocyanates and c) at 
least one compound With more than one group reactive With 
isocyanate groups, at least one ionic group or group capable 
of forming ions and optionally further components. Com 
ponent a) is linear or branched polyols, preferably diols With 
a molar mass number average (Mn) of 500 to 5,000 g/mol, 
preferably of 1,000 to 2,000 g/mol. Polyesterpolyols, poly 
carbonatepolyols, polyetherpolyols, polylactone-polyols 
and/or poly(meth)acrylatepolyols or the corresponding diols 
can be used as component a). The polyols are preferably 
substantially free of carboxyl groups. They can, for example, 
have acid values of <3, preferably <1. The polyols and diols 
can each be used individually or in combination With one 
another. 

[0063] In addition to component a), one or more loW 
molecular polyhydric alcohols, preferably difunctional alco 
hols, With a molar mass of <356 g/mol may optionally also 
be used. Examples of these are ethyleneglycol, propanediol 
1,2 and -1,3, butanediol-1,3 and -1,4, hexanediol-1,6, 
octanediol-1,8, cyclohexanediol-1,2 and -1,4, dimethylol 
propane and neopentylglycol. 

[0064] Any organic polyisocyanates, preferably diisocy 
anates, may be used individually or in combination as 
component b) for producing the polyurethanes or polyure 
thane prepolymers. The polyisocyanates can, for example, 
have an aromatic, aliphatic and/or cycloaliphatic nature. 
These can also be diisocyanates containing ether or ester 
groups. Examples of suitable diisocyanates are trimethylen 
diisocyanate, tetramethylenediisocyanate, pentamethylene 
diisocyanate, hexamethylenediisocyanate, propylenediiso 
cyanate, ethylenediisocyanate, 2,3 
dimethylethylenediisocyanate, 
1-methyltrimethylenediisocyanate, 1,3-cyclopentylene-di 
isocyanate, 1,4-cyclohexylenediisocyanate, 1,2-cyclohexy 
lendiisocyanate, 1,3-phenylenediisocyanate, 1,4-phenylen 
diisocyanate,2,4-toluylene-diisocyanate,2,6-toluylene 
diisocyanate, 1-isocyanatomethyl-5-isocyanato-1,3,3 
trimethylcyclohexane,bis-(4-isocyanato-phenyl)-methane,4, 
4-diisocyanato-diphenylether, 1,5 
dibutylpentamethylenediisocyanate, 2,3-bis-(8-isocyanato 
octyl)-4-octyl-5-hexylcyclohexane, 3-isocyanatomethyl-1 
methylcyclohexylisocyanate, and/or 2,6 
diisocyanatomethyl-capronate. 

[0065] Component c) for producing the polyurethanes or 
polyurethane prepolymers is preferably loW-molecular com 
pounds Which comprise at least one, preferably more than 
one, particularly preferably tWo, groups Which are reactive 
With isocyanate groups and at least one ionic group or group 
capable of forming ions. Groups capable of forming ions 
include, for example, carboxyl, phosphoric acid and sul 
phonic acid groups. Preferred anionic groups are carboxyl 
groups. Groups capable of forming cations are, for example, 
primary, secondary and tertiary amino groups or onium 
groups, such as, quaternary ammonium, phosphonium and/ 
or tertiary sulphonium groups. Preferred are anionic groups 
or groups capable of forming anions. Suitable groups reac 
tive With isocyanate are, in particular, hydroxyl groups and 
primary and/or secondary amino groups. 

[0066] Preferred compounds, Which can be used as com 
ponent c) are those Which contain carboxyl and hydroxyl 
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groups. Examples of such compounds are hydroxy alkane 
carboxylic acids of the folloWing general formula: 

Wherein Q represents a straight or branched hydrocarbon 
radical With 1 to 12 carbon atoms and x and y each represent 
1 to 3. Examples of these are citric acid and tartaric acid. 
Carboxylic acids Where x=2 and y=1 are preferred. A 
preferred group of dihydroxy alkane acids are alpha,alpha 
dimethylolalkane acids. Preferred are alpha,alpha-dimethy 
lolpropionic acid and alpha,alpha-dimethylolbutyric acid. 

[0067] Further examples of dihydroxyalkane acids Which 
may be used are dihydroxypropionic acid, dimethylol acetic 
acid, dihydroxy succinic acid or dihydroxybenZoic acid. 
Further compounds Which can be used as component c) are 
amino group-containing acids, for example, alpha,alpha 
diamino-valeric acid, 3,4-diaminobenZoic acid, 2,4-di 
amino-toluene-sulphonic acid and 4,4-diamino-di-phe 
nylethersulphonic acid. 

[0068] Components a), b) and c) are reacted With one 
another in a conventional manner knoWn to a person skilled 
in the art. In the process, the components are reacted in such 
quantities that a desired reaction product, for example, With 
free isocyanate groups or With hydroxyl groups, is produced. 
If a polyurethane prepolymer containing NCO-groups is 
obtained, it can then be chain-lengthened With a polyol or 
polyamine component. 

[0069] Conversion into the aqueous phase can then take 
place after neutralisation. The number average molar mass 
(Mn) of the polyurethane resin can, for example, be 500 to 
500,000 g/mol, preferably 1,500 to 200,000 g/mol. 

[0070] Examples of polyurethane dispersions Which may 
be used are described in EP 0438090 and EP 0427979 (US. 
Pat. No. 5,141,987). In the latter these are polyurethanes 
With urethane, urea and carbonate groups. EP 89 497 
describes amine chain-lengthened polyurethane ureas. 

[0071] The coating composition according to the inven 
tion is conventionally provided in the form of a tWo-pack 
composition. At least the binder components A) and B) 
Which are reactive With one another must be stored sepa 
rately and can only be mixed With one another just before 
application. The polyurethane resin can be present in the 
epoxy resin component A), in the polyamine-curing agent 
B), or in both components. Care should be taken that there 
is compatibility of the respective mixture, and dispersions 
Which are stable in storage are produced. The polyurethane 
resin C) can be mixed With component A) or B) by mixing 
the respective existing aqueous dispersions, or the polyure 
thane resin C) is, for example, initially mixed With epoxy 
resin A) and the mixture then jointly converted into the 
aqueous phase. Of course all three components A), B) and C) 
can also be stored separately until they are applied. The 
polyurethane resin C), diluted With Water and optionally 
organic solvents, can, for example, be used in the form of an 
adjustment dilution to adjust the required application vis 
cosity of the ?nished coating composition. 

[0072] The epoxy resin A) and the polyamine curing 
agents B) are preferably used in such quantity ratios that 
there is an equivalent ratio of the epoxy groups in A) to the 
amino groups in B) of 1:5 to 5:1, preferably of 1:2 to 2:1. 

[0073] The aqueous coating compositions according to the 
invention can contain pigments and/or ?llers. The pigments 
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are, in particular, colour and/or effect-imparting pigments. 
Anti-corrosion pigments, such as, a Zinc phosphate, may 
also be provided. 

[0074] All conventional paint pigments With an organic or 
inorganic nature are suitable as colour-imparting pigments. 
Examples of inorganic or organic colour-imparting pigments 
are titanium dioxide, microniZed titanium dioxide, iron 
oxide pigments, carbon black, aZo pigments, phthalocyanine 
pigments, quinacridone or pyrrolopyrrole pigments. 

[0075] Fillers may also in particular be provided in the 
coating compositions. These are the conventional ?llers 
Which can be used in the paint industry. Examples of ?llers 
are silicon dioxide, aluminium silicate, barium sulphate, 
calcium carbonate and talc. 

[0076] The coating compositions also contain Water and 
can additionally contain small quantities of organic solvents. 

[0077] The organic solvents optionally present in the 
coating compositions are conventional paint solvents. These 
can originate from the production of the binders or be added 
separately. Examples of suitable solvents are monohydric or 
polyhydric alcohols, for example, propanol, butanol, hex 
anol; glycolether or -ester, e.g., diethyleneglycoldialky 
lether, dipropyleneglycoldialkyl-ether, each With C1 to C6 
alkyl, ethoxypropanol, butylglycol; glycols, e.g., ethyleneg 
lycol, propyleneglycol and their oligomers, N-methylpyr 
rolidone and ketones, e.g., methylethylketone, acetone, 
cyclohexanone; aromatic or aliphatic hydrocarbons, e.g., 
toluene, xylene or linear or branched aliphatic C6 to C12 
hydrocarbons. Water-miscible solvents are preferably used. 
The organic solvents are present, for example, in an amount 
up to 10 to 15% by Weight maximum, relative to the total 
coating composition. Water-miscible organic solvents are 
preferably used. 

[0078] The coating compositions can also contain conven 
tional paint additives. Examples of conventional paint addi 
tives are ?oW-control agents, rheology-in?uencing agents, 
such as, highly dispersed silica or polymeric urea com 
pounds, thickeners, such as, partially crosslinked polyacry 
late thickeners, or associative thickeners based on polyure 
thane, defoaming agents, Wetting agents, anti-cratering 
agents, corrosion inhibitors, substrate Wetting agents, adhe 
sion promoters and curing accelerators. The additives are 
used in conventional quantities knoWn to person skilled in 
the art. 

[0079] The coating compositions can be produced in a 
knoWn manner in that the individual constituents are mixed 
With one another and conventionally homogenised or 
ground. Therefore, existing pigments and/or ?llers can either 
be dispersed in the epoxy resin component and/or in the 
polyamine component. HoWever, it is also possible to carry 
out the dispersions With an additional Wetting resin. 

[0080] The invention therefore also relates to a process for 
preparing aqueous coating compositions comprising the 
folloWing steps: 

[0081] I. providing at least one Water-dilutable epoxy resin 

A), 
[0082] II. preparing at least one polyamine curing agent B) 
by mixing 5-95% by Weight of at least one amino functional 
compound With at least tWo secondary and/or primary amino 
groups With 5-95% by Weight of a Water-dilutable (meth 
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)acrylic copolymer, Wherein the percentages by Weight of 
components B1) and B2) are based on solids and add up to 
100% by Weight, and 

[0083] III. mixing the epoxy resin A) and the polyamine 
curing agent B) prior to application of the coating compo 
sition. 

[0084] Optionally, Water, pigments, ?llers, conventional 
paint additives and/or organic solvents and optionally, at 
least one Water-dilutable polyurethane resin can be mixed 
With epoxy resin A) and/or polyamine curing agent B). 

[0085] In general, the spraying viscosity can, if needed, 
still be adjusted With Water or organic solvents before 
application. In this case, a composition containing the poly 
urethane resin C) can also be used as the adjusting dilution, 
as already mentioned. The coating compositions can be 
applied by knoWn methods, in particular by means of spray 
application. 
[0086] The coating compositions according to the inven 
tion are particularly suitable for producing ?ller and/or 
primer coats of a multi-layered coating. 

[0087] The invention therefore also relates to the use of 
the coating composition for producing multi-layered coat 
ings, Wherein the ?ller and/or primer coats of multi-layered 
coatings, in particular, are provided by the coating compo 
sitions according to the invention. 

[0088] The ?ller and/or primer coats can be applied in a 
conventional manner to optionally pre-coated substrates. 

[0089] Metal and plastics material substrates, in particular 
the substrates knoWn in the automotive industry, are suitable 
as the substrates, for example, iron, Zinc, aluminium, mag 
nesium, stainless steel or their alloys, and polyurethanes, 
polycarbonates or polyole?ns. The ?ller coats can, for 
example, be applied to optionally pre-treated substrates as 
such, such as, polished steel plate, sanded, initially sanded 
plant ?nishes or old ?nishes, or to conventional electro 
phoretically painted substrates or primers. After drying and 
optionally sanding, the ?ller and/or primer coats can be 
overpainted With further coating compositions Without prob 
lems. 

[0090] Coatings made of primers according to the inven 
tion can, for example, be overpainted With conventional 
?llers or With ?llers according to the invention. Coatings 
made of ?llers according to the invention can be overpainted 
using conventional topcoats. The topcoats can be pigmented 
one-coat ?nishes, for example, based on tWo-pack acrylate/ 
polyisocyanates, or be conventional basecoat/clear coat con 
structions. They can be overpainted With solvent-based or 
Water-based coating agents. The present invention therefore 
also relates to a method for multi-coat painting, comprising 
the folloWing steps: 

[0091] 1. Applying a ?ller and/or primer coat from a ?ller 
and/or primer coating composition to an optionally pre 
coated substrate; 

[0092] 2. Applying a topcoat layer from a pigmented 
one-coat ?nish or a pigmented based coat and a transparent 
clear coat onto the layer applied in step one; and 

[0093] 3. Curing the coating, Wherein the ?ller and/or 
primer coat is applied from a coating composition according 
to this invention. 
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[0094] The ?ller and/or primer coats can be cured at 
ambient temperature or forced at elevated temperatures. For 
example, they can be cured at ambient temperature over a 
prolonged period, for example, Within 10 to 20 hours. 
HoWever, optionally, after a drying time of, for example, 10 
to 30 minutes, they can also be subjected to drying at 
elevated temperatures, for example, for 20 to 60 minutes at, 
for example, 40 to 80° C. They can also be cured at elevated 
temperatures of, for example, above 80° C. to 160° C., 
preferably from above 80° C. to 140° C. Coatings obtained 
from the aqueous coating compositions according to the 
invention exhibit fast hard-drying and curing even under 
moderate curing conditions at curing temperatures of, for 
example, up to 80° C. Early assembly stability is therefore 
ensured. Subsequent overpainting With topcoats can, hoW 
ever, also take place Wet-on-Wet in that, for example, after 
a drying time of, for example, 30 minutes to about tWo hours 
at, for example, ambient temperature, the subsequent top 
coat layer is directly applied and then cured, e.g., under the 
above mentioned conditions. 

[0095] The coating compositions can, in particular, be 
applied as ?ller coating compositions in one spray pass in 
higher coat thickness so as to be sag-resistant, for example, 
resultant drying coat thicknesses of about 80 to 150 pm. 
After overpainting With topcoats, homogeneous coatings 
With smooth, defect-free surfaces are obtained. A further 
advantage is the very good adhesion to a Wide variety of 
metal substrates, for example, those mentioned above. 

[0096] The coating compositions according to the inven 
tion are suitable for vehicle and industrial coating, in par 
ticular for vehicle and vehicle part coating. They can be used 
particularly advantageously in vehicle re?nishing and coat 
ing commercial vehicles, rail vehicles, goods and passenger 
Wagons as Well as buses. 

[0097] The invention Will be described in more detail With 
reference to the folloWing examples. 

EXAMPLES 

Production of an Acrylate/Polyester Seed Polymer (Com 
ponent B2): 
[0098] 120 g of a linear polyester (polyester of hexane 
diol, hexahydrophathalic acid anhydrite and adipic acid, 
having a hydroxyl value of 185 and an acid value of 4 to 5), 
120 g ethoxypropanol and 240 g Cardura® E10 (glycidyl 
ester of versatic acid) Were introduced into a reaction vessel 
With agitator, internal thermometer, heater and re?ux con 
denser, stirred and heated to 150° C. To this receiving ?ask 
Were added, Within ?ve hours, from separate receiving 
?asks, 420 g of a monomer mixture consisting of 21% by 
Weight hydroxyethyl acrylate, 56% by Weight styrene and 
23% by Weight acrylic acid, and 66 g of an initiator solution 
(Trigonox® B dissolved in ethoxy propanol) Were added 
While stirring. The mixture Was kept at 150° C. for three 
hours before it Was cooled and ?ltered. The seed polymer 
thus obtained had a solids content of about 80% by Weight 
and an acid value of about 30 mg KOH/g. The solvent Was 
removed as far as possible under vacuum at about 110° C. 
and a degree of neutralisation of the carboxyl groups of 70% 
theoretical Was adjusted With dimethylethanolamine after 
cooling to about 90° C. 50 parts by Weight of the deionised 
Water preheated to 60° C. Were added to 50 parts by Weight 
of this neutralised seed polymer at a temperature of 80° C. 
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While stirring. An aqueous dispersion With a solids content 
of about 45% by Weight Was obtained. 

[0099] Production of a Polyurethane Resin (Component 
C) 
[0100] Production of an aqueous polyurethane dispersion 
according to DE-OS 36 28 124, production example 2 250 
g of a linear polyester (polyester of adipic acid, isophathalic 
acid, hexane diol; having a hydroxyl value of 77 and an acid 
value of 10), Were heated in a reaction vessel With agitator, 
internal thermometer, heater and re?ux condenser With 80 g 
methyl ethyl ketone and 53.3 g N-methylpyrrolidone to 70° 
C., and 74 g hydrated bisphenol A and 28.3 g dimethylol 
propionic acid Were added at this temperature. The mixture 
Was heated to 120° C. and stirred for half an hour at this 
temperature. 146.7 g hexamethylene diisocyanate Were then 
added at 70° C. After an exothermic phase (temperature 
<90° C.) the mixture Was held at 75° C. until the residual 
isocyanate values Were <1.8. The hot resin mixture Was 
dispersed in 891 g deionised Water and 23.5 g triethylamine 
With vigorous stirring. Five minutes after the end of the 
addition of resin, 10.5 g propylene diamine-1,3 in 75 g 
deionised Water Were added and the mixture stirred for a 
further hour. A aqueous dispersion With the folloWing char 
acteristic data resulted: 

Solids content: 33% by Weight 
Viscosity (20° C.): 109 mPas 
pH: 9.8 
Acid number: 27 (mg KOH per g solid resin) 
Mn: about 120,000 g/mol 

Example 1 

[0101] Production of Filler Coating Compositions 

[0102] Binders used: 

[0103] Epoxy resin A: commercially available epoxy resin 
(53% in Water, Beckopox EP 384W, Surface Specialities 
UCB) 
[0104] Polyamine compound B1: commercially available 
polyamine (80% in Water; Beckopox EH 623W, Surface 
Specialities UCB) 
[0105] (Meth)acrylcopolymer B2/I: see seed polymer pro 
duced above 

[0106] (Meth)acrylic copolymer B2/II: commercially 
available copolymer (40% in Water; Viacryl® VSC 6265W/ 
40Wa; Surface Specialties UCB) 

[0107] Polyurethane Resin C: as polyurethane resin C 
produced above 

[0108] Production of a Pigmented Base Component S: 

[0109] The folloWing components Were introduced and 
stirred together: 50 parts by Weight epoxy resin A 1 part by 
Weight of a commercially available Wetting and dispersing 
additive (Additol® VXW 6208/60, Surface Specialties 
UCB) 0,3 parts by Weight of a commercially available 
defoaming agent (1:1-mixture of Byk® 019 and Byk® 024, 
Byk Chemie) 1 part by Weight of a commercially available 
substrate Wetting additive (Byk® 346, Byk Chemie) 7.7 
parts by Weight deionised Water The folloWing components 
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Were scattered in While stirring: 6 parts by Weight commer 
cially available Zinc phosphate 12 parts by Weight commer 
cially available titanium dioxide 6 parts by Weight commer 
cially available talc 8 parts by Weight commercially 
available magnesium-calcium carbonate 8 parts by Weight 
commercially available kaolin 

[0110] The mixture Was ?rst pre-dispersed With a dissolver 
and then dispersed on a pearl mill to a grain siZe of about 25 
pm. 

[0111] Production of Polyamine Curing Agents B: 

[0112] Polyamine curing agent B/I: 25 parts by Weight 
polyamine compound B1, 50 parts by Weight (meth)acrylic 
copolymer B2/I and 25 parts by Weight deionised Water Were 
miXed together. 

[0113] Polyamine curing agent B/II: 25 parts by Weight 
polyamine compound B1, 50 parts by Weight (meth)acrylic 
copolymer B2/II and 25 parts by Weight deionised Water 
Were miXed together. 

[0114] Comparison curing agent Bump; 25 parts by 
Weight polyamine compound B1 and 25 parts by Weight 
deionised Water Were miXed together. 

[0115] Production of Curing Agent Components H 
(Polyamine Curing Agent B and Polyurethane Resin C): 

[0116] Curing agent H/I: 100 parts by Weight polyamine 
curing agent B/I Were miXed With 40 parts by Weight 
polyurethane resin C. 

[0117] Comparison curing agent H/I ' 50 parts by 
Weight Begum Were miXed With 40 parts boyngveight polyure 
thane resin C. 

[0118] Curing agent H/II: 100 parts by Weight polyamine 
curing agent B/II Were miXed With 20 parts by Weight 
polyurethane resin C. 

[0119] Comparison curing agent H/II ' 50 parts by 
Weight BComp Were miXed With 20 parts bymvveight polyure 
thane resin C. 

[0120] Production of Filler Coating Composition F: 

[0121] Filler coating composition F/I: 100 parts by Weight 
base component S Were miXed With 47 parts by Weight 
curing agent H/I and adjusted With 3 parts by Weight 
deionised Water to an application viscosity of 50 s ?oW time 
(measured in a 4 mm cup according to DIN 53211). 

[0122] Comparison ?ller F/IcOmp: 100 parts by Weight base 
component S Were miXed With 30 parts by Weight compari 
son curing agent H/Icomp and adjusted With 6 parts by Weight 
deionised Water to an application viscosity of 50 s ?oW time 
(measured in a 4 mm cup according to DIN 53211). 

[0123] Filler coating composition F/II: 100 parts by 
Weight base component S Were miXed With 40 parts by 
Weight curing agent H/II and adjusted With 3 parts by Weight 
deionised Water to an application viscosity of 50 s ?oW time 
(measured in a 4 mm cup according to DIN 53211). 

[0124] Comparison ?ller F/IIcOmp: 100 parts by Weight 
base component S Were miXed With 23.3 parts by Weight 
comparison curing agent H/IIComp and adjusted With 6,3 
parts by Weight deionised Water to an application viscosity 
of 50 s ?oW time (measured in a 4 mm cup according to DIN 

53211). 
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APPLICATION 

[0125] The ?llers F/I and F/II produced above and the 
comparison ?llers Were doctored onto a sheet of glass using 
a stepped doctor blade Which applied Wet ?lm coat thick 
nesses of 200 to 500 pm in 50 pm steps in one application. 
The respective sheets of glass Were immediately put doWn 
vertically. An assessment Was made as to above What Wet 
?lm coat thickness the ?ller ran off. (With a volume solid of 
the adjusted ?ller of about 40%, the dry ?lm coat thickeners 
may be calculated by multiplication at 0.4%.) 

Filler F/I F/IComp F/II F/IIComp 

sagging limit (stepped 300 ,um Only less than 300 ,um Only less 
doctor blade) / Wet OK 200 ,um OK OK than 200 
?lm coat thickness ,urn OK 

[0126] A respective further ?lm Was applied to a sheet of 
glass using a 120 pm doctor blade. After drying 30 minutes 
at 60° C. the pendulum hardness to Konig Was determined. 

Filler F/I F/Imp F/II F/nm,p 

Konig pendulum hardness 18 15 2O 17 

[0127] An acceptable hardness Was achieved. 

[0128] The ?llers F/I and F/II produced above and the 
comparison ?llers Were applied by means of gravity spray 
gun onto a cleaned and sanded vertical steel sheet in one 
spray pass in a dry coating thickness of 80 pm. After a drying 
time of about 30 minutes, the ?llers Were cured for 10 
minutes at 60° C. A commercially available pigmented 
one-coat ?nish (StandoX Standocryl® 2K-HS-car paint) Was 
then applied and cured Within 30 minutes at 60° C. Visually 
perfect paint surfaces resulted in cases of ?llers F/I and F/II 
according to the invention. Only inadequate visual surface 
quality Was achieved for coatings With comparative ?llers 
F/Icomp and F/IiComp due to the poor sag-resistance of the 
comparative ?llers. 

[0129] The folloWing result Was produced With respect to 
the non-sag properties: 

Filler F/I F/Iwmp F/II F/IIwmP 

sagging behaviour OK Not OK OK Not OK 
sagging sagging 

[0130] The above results obtained by spraying con?rm the 
results obtained With stepped doctor blade tests With respect 
to the non-sag properties of the respective ?llers. 

1. Aqueous coating compositions comprising the folloW 
ing components: 

A) at least one Water-dilutable epoXy resin, 

B) at least one polyamine curing agent, 
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C) optionally, at least one Water-dilutable polyurethane 
resin, 

D) Water and 

E) optionally, pigments, ?llers, conventional paint addi 
tives and/or organic solvents, 

Wherein the polyamine curing agent B) comprises: 

B1) 5-95% by Weight of at least one amino functional 
compound With at least tWo secondary and/or primary 
amino groups and 

B2) 95-5% by Weight of a Water-dilutable (meth)acrylic 
copolymer, 

Wherein the percentages by Weight of components B1) 
and B2) are based on solids and add up to 100% by 
Weight. 

2. Coating composition according to claim 1, comprising: 

A) 20-90% by Weight of the at least one Water-dilutable 
epoXy resin, 

B) 5-80% by Weight of the at least one polyamine curing 
agent and 

C) 0-60% by Weight of the at least one Water-dilutable 
polyurethane resin, 

Wherein the percentages by Weight of components A), B) 
and C) are based on solids and add up to 100% by 
Weight. 

3. Coating composition according to claim 2, comprising 
5 to 50% by Weight of the at least one Water-dilutable 
polyurethane resin C). 

4. Coating composition according to claim 1, Wherein the 
polyamine curing agent B) comprises: 

B1) 30-60% by Weight of at least one amino functional 
compound With at least tWo secondary and/or primary 
amino groups and 

B2) 40-70% by Weight of at least one Water-dilutable 
(meth)acrylic copolymer, 
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Wherein the percentages by Weight of components B1) 
and B2) are based on solids add up to 100% by Weight. 

5. Coating composition according to claim 1, Wherein the 
at least one epoXy resin A) comprises at least one polygly 
cidyl ether based on polyhydric alcohols or phenols. 

6. Coating composition according to claim 5, Wherein the 
at least one epoXy resin A) comprises at least one polygly 
cidyl ether based on bisphenol A and/or bisphenol F. 

7. Coating composition according to claim 1, Wherein the 
at least one Water-dilutable (meth)acrylic copolymer B2 is a 
copolymer based on (meth)acrylic acid esters, styrene, 
(meth)acrylic acid and optionally further unsaturated mono 
mers. 

8. Coating composition according to claim 1, Wherein the 
at least one Water-dilutable (meth)acrylic copolymer B2 is a 
seed polymer produced in the presence of an oligomeric or 
polymeric polyester. 

9. Coating composition according to claim 1, Wherein the 
at least one aminofunctional compound B1 is an amine 
epoXy adduct. 

10. Amulti-layer coating on a substrate comprising a ?ller 
and/or primer coat of the coating composition of claim 1. 

11. A multi-layer coating on a vehicle or vehicle part 
comprising a ?ller and/or primer coat of the coating com 
position of claim 1. 

12. Method for multi-layer coating comprising the steps: 

1. applying a ?ller and/or primer coat from a ?ller and/or 
primer coating composition to an optionally pre-coated 
substrate, 

2. applying a topcoat layer from a pigmented one coat 
?nish or a pigmented based coat and a transparent clear 
coat onto the layer applied in step one and 

3. curing the coating, Wherein the ?ller and/or primer coat 
is applied from a coating composition according to 
claim 1. 

13. Method according to claim 12, Wherein the substrates 
are vehicles or vehicle parts. 

* * * * * 


